A1 adenosine receptors in the striatum play a role in the memory impairment caused by sleep deprivation through downregulation of the PKA pathway.
Sleep deprivation is known to affect memory formation, but how it interacts with different memory systems is not completely understood. Adenosine, a homeostatic regulator of sleep that has an increased extracellular concentration during sleep deprivation, is one of the neuromodulators that may be involved in this interaction. The A1 adenosine receptor is involved in both sleep regulation and memory formation. Among other pathways, the A1 receptor decreases cAMP levels in the cytosol and thus also regulates protein kinase A (PKA) and exchange protein activated by cAMP (EPAC) activity. To verify the role of the A1 receptor in the memory impairment caused by sleep deprivation, we tested the effect of 96 h of sleep deprivation (SD) and the administration of DPCPX, an A1 receptor antagonist on male Wistar rats prior to the training sessions for two memory tasks that relies on the hippocampal function: the multiple trial inhibitory avoidance (MTIA) task, which also requires the striatum, and the contextual fear conditioning (CFC) task, which does not. We also evaluated the effect of SD, DPCPX and the MTIA training session on the protein expression levels of the A1 receptor, PKA phosphorylation and EPAC activity in both the hippocampus and the striatum. Sleep deprivation impaired the performance in the test sessions of both tasks; DPCPX was able to prevent the impairment in the MTIA test but not in the CFC test. SD increased A1 receptor protein expression levels in the striatum but not in the hippocampus and also decreased PKA phosphorylation in both structures; DPCPX prevented this decrease in the striatum, but not in the hippocampus. Finally, SD had no effect on EPAC activity in either of the structures. These results indicate that the A1 adenosine receptors play a role in the memory impairment caused by sleep deprivation in tasks that involve the striatum through modulation of the cAMP/PKA pathway.